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© Electronic Instructional apparatus. 



© An electronic instructional apparatus [10] is pro- 
vided wherein the operator engages in exercises in 
spelling, arithmetic and association^ exercises by 
responding, in part, to audible prompts provided by 
the apparatus In the form of requests and/or ques- 
tions to which the operator must respond. Trie re- 
£=a quests and/or questions are based upon digital data 
^stored within memory representative of numbers, 
^letters of the alphabet, colors and physical objects, 
^such as commonly recognized animals. The operator 
responds to the requests and/or questions by insert- 
ing answer blocks [30] into input cavities [18],[19],- 
s=.[20].[21] provided in the apparatus housing [23]. 
G^Each answer block [30] has disposed thereon a 
@ plurality of display faces bearing Indicia representa- 
tive of potential responses to the presented state- 
{[jjjments and/or questions. Each display face [32],[33],- 
[34] has corresponding input surfaces [37],[38],[39],- 
[40],[41],[42] which cooperate with detection ele- 



ments [14M15U16U17] to input into said apparatus 
[10] the response selected by the operator. The 
apparatus further comprises speech synthesis and 
sound production elements [70] to produce the au- 
dible presentations. 
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ELECTRONIC INSTRUCTIONAL APPARATUS 



BACKGROUND OF THE INVENTION 



This Invention relates to electronic learning 5 
aids and teaching machines, and particularly, to an 
electronic instructional apparatus which is capable 
of producing audible presentations and which Is 
suitable for use by an operator who Is In a 
preliterate stage of development, such as a iq 
preschool age child. The apparatus according to 
the present invention utilizes response association 
training in exercises involving spelling, counting 
and object and color identification. 

Electronic instructional apparata'are well known 75 
in the prior art. These apparata are primarily de- 
voted to the Instruction of mathematical and spell- 
ing skills through the utilization of visual displays 
which are presented to the child. Several prior art 
devices operated by presenting upon a visual dis- zo 
play screen a mathematical operation to be solved 
or performed by the operator, through Inputting the 
correct response into the apparatus through a key- 
board. Other forms of prior art devices utilize visual 
displays and visual aids such as picture books to 2s 
present questions or spelling exercises to the oper- 
ator of the apparatus. Many of these types of prior 
art devices do not incorporate speech systhesis 
features for asking questions or otherwise soliciting 
responses from the child operator via a synthe- 30 
sized human voice thus often requiring that the 
child operator have at least minimal reading skills, 
or alternatively, that the child be assisted In using 
the appratus by another Individual, often the parent - 

An additional prior art device Is disclosed In 05 
United States Patent No. 4,516,260 issued to Paul 
S. Breedlove and James H. Moore and assigned to 
Texas Instruments, Incorporated. The apparatus 
described therein is capable of making audible 
presentations to the operator, requiring the operator 40 
to provide a response through a keyboard forming 
part of the apparatus. The apparatus Is further 
capable of operating in a plurality of modes of 
operation which require the operator to perform a 
number of different types of spelling and as- 45 
sociationai exercises. Unfortunately, however, many 
of these types of prior art devices have neverthe- 
less required that the operator have a certain level 
of intelligence and coordination to operate the de- 
vice, skills which may exceed that of the typical so 
preliterate child of preschool age. 

A potential disadvantage to such prior art de- 
vices is their reliance upon standard alpha-numeric 
keyboards as input devices. Typically, a preschool 
aged child Is unable to effectively operate such a 



standard adult keyboard due to the young child's 
lack of coordination. Moreover, the prior art often 
utilized keyoards which are visually unstimulating 
to young children who accordingly may become 
tired of such prior art devices and thus -not use and 
benefit from them. 

It is, therefore, an object of the present inven- 
tion to provide an electronic instructional apparatus 
for a preschool aged, preliterate operator that Is 
visually stimulating and easily useable by children 
of such age and development. 

It is a further object of the present Invention to 
provide an electronic Instructional apparatus which 
provides questions and requests in a manner which 
the chiid may comprehend. 

It is another object of the present Invention to 
provide an input device which may be manipulated 
by young children who may lack fully developed 
coordinational skills and which simultaneously 
teaches spelling, counting and Identification skills 
with developing the child's coordination. 

It is another object of this invention to provide 
an electronic instructional apparatus which Is ca- 
pable of providing audible presentations of spelling, 
mathematical, and association^ exercises to a 
preschool age operator. 

It is yet another object of this Invention that the 
instructional apparatus be capable of presenting 
questions or problems in a randomly selected man- 
ner, within each mode of operation. 

It Is another object of the instructional appara- 
tus to provide that the operator present physical 
responses to audibly presented questions or state- 
ments. 

it is another object of this invention to provide 
an instructional apparatus which provides positive 
audible reinforcement for the operator thereof. 

It is another object of this invention to provide 
an instructional apparatus which provides re- 
sponses to an operator corresponding to the cor- 
rectness or incorrectness of the operator's re- 
sponses to the questions or statements presented 
by the instructional apparatus. 

ft is yet still another object of this invention to 
provide an Instructional apparatus which is portable * 
and is durable and inexpensively constructed. 

These and other objects of the invention will * 
become apparent in light of the present specifica- 
tion and drawings. ' 
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SUMMARY OF THE INVENTION 



The present invention comprises an electronic 
instructional apparatus for developing and testing a 
preliterate preschool child's associational and coor- 
dinational skills. The apparatus is contained within 
a housing which, in the preferred embodiment 
consists of a stylized school bus. The housing 
includes in the preferred embodiment four reces- 
ses on the front face thereof. Indicia disclosure 
means are provided which bear indicia on at least 
one side thereof wherein said indicia disclosure 
means are capable of being inserted into one or 
more of the recesses contained within the appara- 
tus housing. The indicia disclosure means are in- 
serted into the recess means such that the Indicia 
which is contained upon the indicia disclosure 
means appears upon an exposed side of the indi- 
cia disclosure means when it is inserted into a 
recess means. 

A memory means is provided for storing data 
which corresponds to the indicia appearing upon 
said side of each of said indicia disclosure means. 
The memory similarly stores data corresponding to 
predetermined combinations of indicia appearing 
upon sides of predetermined combinations of said 
indicia disclosure means. A processor means is 
provided and is operabiy associated with the mem- 
ory means and the detection means, for comparing 
the Identity of the indicia which appears upon the 
side of each of said inserted indicia disclosure 
means with the data stored in the memory means. 
Similarly the processor means is associated with 
the memory means and the detection means, for 
comparing the identity of combinations of indicia 
which appear upon sides of combinations of in- 
serted indicia disclosure means with the data 
stored In the memory means. The processor 
means further provides an indication that the iden- 
tified Indicia, appearing on the sides of one or 
more of the indicia disclosure means which have 
been inserted into the recess means, is alternative- 
ly present, or not present, as data stored in the 
memory means. An output means is provided and 
is operabiy associated with the processor means 
for providing the operator with an output which is a 
function of the data stored In the memory means. 

In the preferred embodiment of the invention 
the recess means comprises a cavity disposed in 
the front surface of the housing means wherein the 
cavity has a rectangular opening on an exterior 
surface of the housing means and extends rectan- 
gularly into an internal portion of the housing 
means such that a cavity Is formed which Is ca- 
pable of accepting the Insertion of one. of the 
indicia disclosure means. Preferably, the indicia 
disclosure means comprise cubical answer blocks 



where each answer block has disposed thereon at 
least one display face wherein each display face 
bears thereon operator identifiable visual Indicia, In 
the preferred embodiment of the Invention the cub- 

5 ical answer block contains six display faces 
wherein each of the six faces bears thereon dif- 
ferent operator identifiable visual indicia. Moreover, 
each one of the answer blocks includes for each 
given display face a plurality of corresponding 

to Identification surfaces which are engageable with 
the detection means contained within the recess 
means. The identification surfaces are disposed 
upon the sides of the answer block which are 
perpendicular to the given display face and the 

15 identification surfaces are further disposed upon 
the portion of each of the perpendicular sides 
which is distal to the given display face. Accord- 
ingly the detection means is engaged with the 
identification surface corresponding to the display 

20 face projecting outwardly from the recess means 
so long as the answer block is Inserted into the 
recess means. 

In the preferred embodiment of the invention, 
the identification surface comprises a' plurality of 

25 ridges and notches upon the distal edge of the 
perpendicular side where the arrangement of 
ridges and notches represent digital data which 
identify the color of the answer block and the 
indicia appearing upon the outwardly projected dis- 

30 play face and wherein said digital data Is stored in 
the memory means. Accordingly, the detection 
means are disposed upon the Interior surface distal 
to the opening of each one of the cavities such that 
upon Insertion of an answer block into a cavity, the 

35 identification surface is brought into operable en- 
gagement with the detection means. In the pre- 
ferred embodiment of the invention, the detection 
means comprise a plurality of switches disposed 
within each of the cavities where the switches are 

4o in alignment with and are responsive to the ridges 
and notches comprising the identification surfaces 
of the answer blocks such that the detection means 
will provide a digital data signal to the processor 
means representative of the indicia present on the 

45 exposed side of the indicia disclosure means when 
inserted in the cavity. 

In the preferred embodiment of the invention 
the electronic instructional apparatus further in- 
cludes a prompting means for providing the child 

so operator with a plurality of requests to which oper- 
ator responses are desired and for providing the 
correct responses to the operator corresponding to 
the plurality of requests. The operator responses 
are provided by the insertion of one or more of the 

55 indlcfa disclosure means into one or more of the 
recess means in response to said request. As will 
be explained herein under the modes of operation, 
the invention Is capable of operating in several 
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different modes having different types of requests 
and requiring different types of operator responses. 
The prompting means preferably comprises mem- 
ory means for storing the plurality of requests and 
memory means for storing the corresponding cor- 
rect responses as well as speech synthesis means 
operably associated with the memory means and 
processor means for providing the plurality of re- 
quests and the corresponding correct responses to 
the operator in synthesized human speech. In one 
mode of operation the output of the electronic 
instructional apparatus provides the operator with 
an indication of the identity of the indicia appearing 
upon the exposed side of a particular indicia disclo- 
sure means when that indicia disclosure means is 
inserted into one of the recess means. In another 
mode of operation the prompting means makes 
requests of the operator which require the operator 
to identify specific indicia appearing upon particular 
Indicia disclosure means and requiring the operator 
to insert particular indlcial disclosure means Into 
one of the recess means such that the requested 
indicia appears upon the exposed side of the indi- 
cia disclosure means. An additional mode of the 
invention includes .prompting means which make 
requests of the operator to spell a given word thus 
requiring the operator to identify the specific com- 
bination of indicia appearing upon particular indicia 
disclosure means which form the correct spelling of 
the word and insert the particular combination into 
the recess means so as to correctly spell that 
given word. Still another mode of the invention 
includes prompting means which make requests of 
the operator towards teaching the operator count- 
ing by requesting the operator to Insert a specific 
number of indicia disclosure means into the recess 
means without regard for the indicia contained 
thereon. The prompting means may further teach 
the operator to recognize color by use of indicia 
disclosure means which are of different color In 
association with a prompting means which request 
the operator to insert specific numbers of colored 
indicia disclosure means into the recess means. 

In the preferred embodiment of the invention 
the electronic Instructional apparatus further pro- 
duces a predetermined series of audible musical 
sounds upon the insertion of said indicia disclosure 
means into said recess means wherein the musical 
sounds as a function of the indicia appearing upon 
the exposed side of the indicia disclosure means. 
Moreover, the invention includes means for produc- 
ing a predetermined series of audible animal 
sounds upon the insertion of said indicia disclosure 
means Into the recess means where the animal 
sounds so produced correspond to the indicia ap- 
pearing upon the exposed side of the Indicia dis- 
closure means. 

The instructional apparatus of the preferred 



embodiment has 6 basic modes of operation, it will 
be evident to those skilled in the art, however that 
these modes of operation may be modified, re- 
duced in number, or expanded in capability without 

5 departing from the spirit of the present Invention. 
As a matter of design choice, the instructional 
apparatus of the preferred embodiment is provided 
with the following modes of operation. 

When the "on" button Is depressed, the In- 

70 structional apparatus will begin to operate In the 
mode of operation which is indicated upon that, 
portion of the operation mode selector switch which 
Is In a designated selection position. If the opera- 
tion mode selector switch is in the "tells it" mode 

75 position, the following procedure will take place. 
The electronic circuitry within the instructional ap- 
paratus will cause an audible presentation to be 
played through the above-described speaker, re- 
questing that one of the answer blocks be inserted 

20 Into one input cavities. When one of the answer 
blocks Is placed In an empty Input cavity, the 
particular combination of sensor switches which are 
depressed as a result of the insertion of the answer 
block will cause the electronic circuitry to produce 

25 an audible presentation which identifies the Indicia 
displayed upon the exposed display face of the 
inserted answer block. If the exposed indicia com- 
prise either letters or numerals, only an audible 
statement identifying the letter of numeral will be 

30 produced. If however, the indicia represent physical 
objects, such as easily identified animals, in addi- 
tion to the statement Identifying the Indicia, sounds 
representative of the displayed physical object will 
be produced. By using the just described proce- 
ss dure, a child operator may be instructed as to the 
identity of the Indicia disposed upon each of the 
display faces of each of the answer blocks. 

The second mode of operation of the instruc- 
tional apparatus can be achieved by rotating the 

40 operation mode selector switch to the "letters" 
position. Upon selection of the "letters" mode of 
operation, the electronic circuitry will randomly se- 
lect, from the letters which are stored within its 
associated memory means, a particular letter and 

45 cause an audible presentation to be produced by 
the aforementioned speaker which requests that 
the answer block bearing the selected letter be 
inserted into one of the input cavities, with the 
selected letter disposed upon the exposed display 

so face. For example, if the electrical circuitry within 
the Instructional apparatus randomly selects the 
letter "b", the instructional apparatus will product 
the audible presentation, "please give me the letter 
'fa' 0 . In the "letters" mode of operation, a correct 

55 response to the just described audible presentation 
occurs only H the answer block bearing the letter 
'V Is Inserted into a vacant input cavity with the 
letter "b" disposed upon the exposed display face. 
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if the response provided by the operator is correct 
the instructional apparatus will produce a corre- 
sponding audible presentation acknowledging the 
correct response, for example "yes, you are right". 
If an incorrect response is provided, the instruc- 
tional apparatus will produce an audible presenta- 
tion which identifies the Incorrectly inputted display 
face which is exposed and repeat the prior request 
for the randomly selected letter. The request for 
the particular randomly selected letter will be re- 
peated until a correct respond Is provided. 

The third mode of operation of the instructional 
apparatus according to the preferred embodiment 
is the "spoiling " mode of operation. When this 
mode of operation is selected the electronic cir- 
cuitry will select randomly select from within its 
memory means a word which the operator will be 
requested to spell. An audible presentation will be 
produced requesting the correct spelling of the 
randomly selected word. A correct response will 
occur only when blocks bearing the indicia repre- 
senting the correct spelling of the requested word 
are Inserted in proper order into consecutively ar- 
ranged input cavities. The individual blocks bearing 
the individual letters may be Inserted In any se- 
quence so long as the letters appear in the proper 
literal sequence upon completion of the response. 
An audible presentation Identifying each block will 
occur after insertion of the particular block. If an 
incorrect response, such as an inappropriate letter, 
is inputted, the electronic circuitry will produce an 
audible presentation identifying the incorrect re- 
sponse and repeating the requested word to be 
spelled. If a correct response is provided by the 
operator, an audible presentation acknowledging 
the correct response will be produced. After a 
maximum of 4 incorrect attempts to provide a 
correct response for a given selected word, an 
audible presentation providing the correct response 
will be produced. Only words which contain letters 
found on separate blocks are stored within the 
memory means of the electronic circuitry. Further- 
more, in order for a response to be correct, the 
answer block bearing the first letter of the response 
must be inserted In the left-most Input cavity, with 
the remaining blocks In the next adjacent cavities, 
in proper order. 

The fourth mode of operation of the Instruc- 
tional apparatus is the "numbers" mode of opera- 
tion. This mode of operation is substantially similar 
to the "letters" mode of operation. In the preferred 
embodiment, the numerals t through 10 are repre- 
sented upon the various answer blocks. Upon ac- 
tivation of this mode of operation, the electronic 
circuitry will randomly select from those numerals 
and produce an audible presentation requesting 
that one of the numerals be provided. As with the 
"letters" mode of operation, in order for a response 



to be correct, the correct answer block with the 
appropriate numeral must be inserted into one of 
the input cavities with the requested numeral upon 
the exposed face. In the event of an incorrect 

s response, an audible presentation Identifying the 
indicia upon the exposed display face will be pro- 
vided. The audible presentation requesting the par- 
ticular selected numeral will be repeated until a 
correct response is provided, at which time the 

io electronic circuitry will randomly select another nu- 
meral to be identified and' provided by the operator. 

The fifth mode of operation, which is the most 
complicated interactive- mode of operation, Is the 
"counting" mode of operation. The "counting" 

rs mode of operation includes five levels of difficulty. 
Within each level of difficulty, audible presentations 
responsive to the appropriateness or inappropriate- 
ness of the response provided by the operator will 
be produced. It is necessary for the operator to 

20 produce 4 consecutive correct responses to pro- 
ceed for the first level to the second level, from the 
second level to the third level, and from the third 
level to the fourth. In order to proceed from the 
fourth level to the fifth level, 8 correct responses 

25 must be given consecutively. During first level of 
difficulty operation, the operator is requested to 
insert randomly selected numbers of answer blocks 
into the input cavities. Ouring the second level of 
» difficulty operation, the operator is requested to 

so insert answer blocks 'bearing randomly selected 
numbers of letters. During the third level of dif- 
ficulty operation, the operator Is requested to insert 
answer blocks of randomly selected number and 
color. During fourth level of difficulty operation, the 

35 operation Is requested to Insert blocks whose ex- 
posed display faces bear, in the aggregate, a ran- 
domly selected number of the above-described 
physical objects or readily identified animals. Fifth 
level of difficulty operation provides that questions 

40 embodying each of the 4 other levels of operation 
will be presented to the operator. If an incorrect 
response is provided, an audible presentation stat- 
ing the incorrect response and repeating the origi- 
nal presentation, will be produced. Because a cor- 

45 rect response may require the Insertion of more 
than one block at a time, after each response by 
the operator, during "counting" operation, all an- 
swer blocks must be removed from all input cav- 
ities after each operator response. 

60 The sixth mode of operation, which is a non- 
interactive mode of operation, is the "music" mode 
of operation. In this mode of operation, the oper- 
ator, through the selective insertion of the answer 
blocks, may cause a production of musical notes 

55 and/or animal sounds. A different portion of musical 
passage Is associated, within the memory means 
of the electronic circuitry, with each of the display 
faces bearing either a numeral or a letter. Each 
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display face which depicts an animal or animals, 
produces, when inserted into an input cavity, au- 
dible presentations comprising animal noises ap- 
propriate for the animals disposed upon the par- 
ticular display face wtiich is exposed. When more 
than one answer block is inserted. into the input 
cavities at a given time, the sounds associated with 
the exposed display faces will be produced in the 
order in which the associated blocks were inserted 
into the input cavities. No voices or words are 
included in the audible presentations produced in 
the "music" mode of operation, 

FIG. 1 is a side perspective view of the 
electronic instructional apparatus according to the 
present invention. The rectangular Input cavities for 
insertable 'reception of the associated answer 
blocks are particularly shown. 

FIG. 2 is a side perspective view of an 
answer block, showing, In particular, the Identif- 
cation surfaces associated with the display faces, 

FIG. 3 is a side view, partly in section, of the 
detection means shown cooperating with an answer 
block. Positioning of the detection means is shown 
both before and after insertion of the answer block. 

FiG. 4 is a reverse angle perspective view of 
the cooperation of the sensor switches, .and an 
answer block, according to FIG. 3. 

FIG. 5 is a rear ieft-side perspective view of 
the back side of the apparatus in which is shown 
the storage compartment for the containment of the 
answer blocks. 

FIG. 6 is a schematic diagram of the elec- 
tronic circuit means comprising the memory 
means, and processor means. Also shown are the 
various amplifier, power supply and switching sub- 
circuits; 

While this invention is susceptible of embodi- 
ment in many different forms, there is shown in the 
drawings and will herein be described in detail a 
specific embodiment, with the understanding that 
the present disclosure is to be considered as an 
exemplification of the principles of the invention 
and Is not intended to limit the invention to the 
embodiment illustrated. 

FiG. 1 is a front right-side perspective view of 
the electronic instructional apparatus, instructional 
apparatus 10 is shown principally comprising case 
23, in which is mounted electronic circuitry (not 
shown in this figure) and one of a plurality of 
answer blocks 30. The circuitry Is coupled to "on" 
switch 11, "off* switch 12, operation mode selector 
switch 13, and detection sensor groups 14, 15, 16, 
and 17, which are disposed within Input cavities 18, 
19, 20, and 21, respectively. The electronic cir- 
cuitry is also connected to an audio speaker (not 
shown), which is mounted behind grill 22. Case 23 
may be configured to have any suitable shape, 



although in the preferred embodiment case 23 fs 
shown as being configured so as to resemble a 
stylized school bus. The operator, by rotating the 
operation mode selector switch 13, may change 

s the mode of operation of the electronic instructional 
apparatus 10. Also shown In FiG. 1 is one of a 
plurality of answer blocks 30, any one of which 
may be inserted into any one of input cavities 18- 
21. The three exposed sides of answer block 30 

70 are shown as bearing indicia thereon. The coopera- 
tion of the answer block 30 and input cavities 18-21 
are described in detail hereinafter. 

An answer block 30, according to the present 
Invention, Is seen In perspective view in FIG. 2 and 

75 three display faces 34, 35 and 36 are not seen. In 
the preferred embodiment of the invention, each 
answer biock 30 is a cube, and has 6 generally 
square display faces of which three display faces 
31, 32, and 33 are seen in FIG. 2.. Each display 

20 face bears indicia, such as numerals, letters of the 
alphabet, or images of physical objects (not 
shown), such as numbers of commonly known and 
easily recognized animals, the indicia so described 
being representative of potential responses to 

25 statements or questions posed by the Instructional 
apparatus, or musical sounds, in a matter to be 
hereinafter described. If the operator wished, for 
example, to utilize the numeral 9 as seen in FIG. 2, 
as a response to a question posed by the appara- 

30 tus, the operator would locate the answer block 
which bears the numeral 9 upon one of its display 
faces and in this example insert answer block 30 
into one of the Input cavities 18-21, so that display 
face 32, bearing the numeral 9, would be turned 

as toward the operator. It will be seen that the desired 
Indicia need only appear facing the operator and 
need not necessarily be "right side up*. In order 
for the instructional apparatus of the present inven- 
tion to recognize what indicia are displayed on the 

40 exposed display face of an inserted answer block 
30, each answer block 30 also bears a plurality of 
input surfaces, corresponding to the 6 display 
faces of the answer block. The input surfaces cor- 
responding to a given display face are disposed 

45 upon the distal edges of the display faces per- 
pendicularly disposed to the given display face. 
For example, as seen in FiG. 2, the input surfaces 
37, 38 correspond to display face 31, which bears 
the letter G. in addition to the input surfaces which 

so are seen, it is readily understood that 2 additional 
input surfaces, corresponding to display face 31, 
extend along the lower edges of the answer biock 
30, which edges are not seen from the view shown 
in FIG. 2. Similarly, input surfaces 39 and 40 cor- 

55 respond to display face 32, which bears the nu- 
meral 9; further input surfaces 41 and 42 cor- 
respond to display 33, which bears the letter Q. In 
the preferred embodiment of the Invention, the 4 

6 
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input surfaces corresponding to each display face 
are identical with each other. Furthermore when a 
block is inserted into one of input cavities 18-21. 
only the lower one of the input .surfaces corre- 
sponding to the exposed display face comes into 
contact with the detection sensor group of the 
particular input cavity. Since al! of the input sur- 
faces corresponding to a given display face are 
identical, it can be readily seen that the orientation 
of the indicia of the exposed display face with 
respect to the horizontal and vertical directions Is 
immaterial to the operation of the apparatus ac- 
cording to the present Invention. 

FIGS. 3 and 4 illustrate the cooperation of the 
input surfaces of the answer blocks and the detec- 
tion sensor groups disposed within the input cav- 
ities. Each input surface, as seen in FIG. 2, in- 
cludes a plurality of notches and ridges, the par- 
ticular combination of which is unique to its cor- 
responding display face. Inasmuch as the various 
answer blocks, a plurality of which are contem- 
. plated in the preferred embodiment of this inven- 
tion, are fabricated of various colors, the input 
surfaces of a given answer block are also repre- 
sentative of the cofor. of said answer block as well 
as the particular indicia of a given display face. 

Each of detection sensor groups 14-17 (as 
seen in RG. 1), comprises a plurality of sensor 
switches 45, one of which Is illustrated in RG. 3. 
Insertion of an answer block causes the notches 
and ridges of the answer block to align with the 
Individual detection switches which make up a de- 
tection sensor group. Sensor switch 45 is shown 
prior to insertion of an answer block in an initial 
unactuated position by the solid lines of FIG. 3. 
Sensor switch 45 is held in the unactuated position 
by a biasing means (not shown). Upon insertion of 
an answer block, detection switch 45 will remain 
biased In an unactuated position or alternatively will 
be depressed and thus actuated depending upon 
whether a notch or ridge, respectively, is aligned 
with said detection switch 45. 

As seen In FIG. 3, the Input surface 47, which 
extends along a lower portion of answer block 30, 
away from the corner most portion of block 30, 
corresponds to the display face which is being 
exposed during insertion of the block. Upon com- 
plete insertion of block 30, as indicated by the 
dashed lines, sensor switch 45 is depressed away 
from its initial position, and is brought into contact 
with terminal 46. Both terminals 46 and lead 48, 
which is supported by sensor switch 45, are op- 
erably associated with the above-described elec- 
trical circuitry so that when terminal 46 and lead 48 
are brought into contact, a signal is sent to said 
electrical circuitry.. Although In the preferred em- 
bodiment of the present invention, 6 sensor switch- 
es are contemplated within each input sensor 



group, as a matter of design choice, any number of 
sensor switches may be utilized within an Input 
sensor group, depending upon the amount of in- 
formation which is desired to be represented by 

5 each input surface. Since the Input surfaces cor- 
responding to each display face are different from 
the input surfaces corresponding to the other dis- 
play faces of the answer blocks contemplated in 
this invention, each combination of depressed and 

io undepressed sensor switches 45 create, when In- 
serted into an input cavity, a signal which identifies, 
within memory means included in the aforesaid 
electronic circuitry, stored characteristics of the 
particular exposed display face and the answer 

75 block upon which the particular display face is 
disposed. 

FIG. 5 shows a rear view of the instructional 
apparatus according to the present Invention and 
specifically shows a storage cavity 50 which may 

20 be sealed by closure 51. Cavity 50 provides a 
place where answer blocks 30 may be stored when 
the apparatus Is being transported, or is otherwise 
not in use. Closure 51 is shown affixed to a portion 
of case 23 by strap 52 to prevent closure 51 from 

ss being separated from case 23 and thus lost. 

FIG. 6 of the drawings is a schematic circuit 
diagram of the electronic Instructional apparatus of 
the present invention. Integrated circuit chip 70 Is 
shown connected to the various amplifier, power 

30 supply and switching sub-circuits. Integrated circuit 
chip 70 comprises a single chip which Internally 
incorporates a central processing unit, read-only- 
memory, random-access-memory, speech 
systhesis and sound production circuitry and 

35 input/ouput control circuity. Chip 70 thus contains 
the software which produces the various requests 
to the operator as well as contains in memory the 
identification of the different indicia appearing upon 
the above-described answer blocks. Such types of 

40 single chip systems are well known in the art 

Subcircuit 80 illustrates detection switch matrix 
81 which Is composed in the preferred embodi- 
ment of six detection switches for each of the four 
input cavities. Diodes 82 serve to separate each 

45 detection switch from short circuit. 

Switch matrix 81 is connected to integrated 
circuit chip 70 by lines 83 and 84. 

Subcircuit 90 illustrates the "off* switch 12 and 
operation mode selector switch 13 of Fig. 1. Off 

go switch 12 and operation mode selector switch 13 
are connected to integrated circuit chip 70 by lines 
91 which are shown buffered by resistors 92. 

Subcircuit 100 shows the power control circuit 
of the electronic instructional apparatus, and spe- 

35 cifically "on 1 * switch 11. The operation of this pow- 
er control circuit Is common and well known to 
those skilled in the art. Subcircuit 110 is connected 
to integrated circuit chip 70 and comprises crystal 
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111 for providing the timing signals to the central 
processing unit contained in integrated circuit chip 
70. 

Subcircuit 120 is a simple amplifier circuit 
composed of transistor 121, capacitor 122 and re- s 
sistors 123 and 124 and serves to amplify in a 
standard manner musical sounds produced by the 
apparatus and heard through speaker 125. Subcir- 
cuit 130 is another common amplifer circuit known 
to those skilled in the art and serves to amplify the 70 
sythesized human speech produced by the speech 
systhesis element contained in integrated circuit 
chip 70. 



Claims 

1. An electronic instructional apparatus [10] for 
developing and testing a preliterate preschool oper- 
ator's associatlonal and ccordinational skills, said 20 
electronic instructional apparatus characterized by: 

- housing means [23], 

- said housing means including one or more recess 
means [181.I191I20U21J 

- one or more indicia disclosure means [30] bear- 25 
ing indicia on at least one side [32],[33],[34] ( there- . 

of said Indicia disclosure means [30] being capable 
of insertion into said one or more recess means 
[18],[19],[20L[21] wherein said indicia is .contained 
upon an exposed side of said indicia disclosure 30 
means when Inserted into said recess means [18],- 
[19],[20],(21]; 

- detection means [141[15],[16],[17] operabfy asso- 
ciated with each of said one or more recess means 
[18].[19] a [20],[21] for detecting the insertion of said as 
indicia disclosure means [30] into said recess 
means [18],[19],[20] f (21] and for providing an in- 
dication of the identity of said Indicia appearing 
upon said exposed side of said inserted individual 
indicia disclosure means [30] residing in said asso- 40 
dated recess means [18],[19] ( [20],[21]; 

- memory means for storing data corresponding to 
said indicia appearing upon said side of each of 
said indicia disclosure means [30] and for storing 
data corresponding to predetermined combinations 45 
of indicia appearing upon said sides [32],[33],[34] 

of predetermined combinations of said indicia dis- 
closure means [30]; 

- processor means operably associated with said 
memory means and said detection means [14],- 50 
[15] ( [16].[17] for comparing the Identity of said 
Indicia appearing upon said side [32],[33],[34] of 
each of said inserted indicia disclosure means [30] 

and the identity of combinations of indicia appear- 
ing upon said sides [32],[33],[34] of combinations 55 
of said inserted indicia disclosure means [30] with 
data stored in said memory means, and for provid- 
ing an indication that said identified indicia appear- 



ing on said sides [321,[33],[34] of said one or more 
indicia disclosure means [30] is alternatively 
present, or not present as data stored in said 
memory means; and 

- output means [120],[125] operably associated 
with said processor means for providing said oper- 
ator with an output which is a function of said data 
stored In said memory means. 

2. The invention characterized in Claim 1 in 
which said recess means [18],[19],[20],[21] is fur- 
ther characterized as a cavity disposed in said 
housing means [23], said cavity having a rectangu- 
lar opening upon an exterior surface of said hous- 
ing means [23] and extending to an internal portion 
of said housing means [23] wherein said cavity is 
capable of accepting the insertion of one of said 
indicia disclosure means [30]. 

3. The invention characterized in Claim 1 in 
which said indicia disclosure means [30] is further 
characterized as a cubical answer block, each an- 
swer block having disposed thereon at least one 
display face [32],[33],[34L each said display face 
[32] bearing thereon operator Identifiable visual in- 
dicia. 

4. The invention characterized in Claim 3 
wherein each one of said answer blocks [30] is 
further characterized as having for each given dis- 
play face [32],[33],[34] a plurality of corresponding 
identification surfaces [37],[38] ( [39],[40] l [41 ],[42] 
engageable with said detection means [14],[15],- 

* [16],[17], said Identification surfaces [371I38M38L- 
[40],[41],[42] being disposed upon the sides of said 
answer block [30] which are perpendicular to said 
given display face [32],[33],[34] ( 
said Identification surfaces [37],(38],[39],[40],[41J,- 
[42] further being disposed upon the portion of 
each of said perpendicular sides distal to said 
given display face [32],[33],t34] whereby said de- 
tection means [14],[15],[16] ) [17] Is engaged with 
said indentification surface [37] l [38],[39],[40] l [41] l - 
[42] so long as said corresponding display face 
[32],[33],[34] is projecting outwardly from said re- 
cess means [ISWIQlpOLffl]. 

5. The apparatus characterized in Claim 4 
wherein each Identlfcation surface [37],[38],[39],- 
[401,(41 ],[42] is further characterized as having a 
plurality of ridges and notches, the arrangement of 
which represents digital data Identifying the indicia 
appearing upon the display face [32] ( [33],[34], said 
digital data being stored in said memory means. 

6. The invention characterized in Claim 4 In 
which said detection means [14],[15],[16],[17] are 
further characterized as being disposed upon an 
interior surface distal to the opening of each one of 
said cavities whereby upon Insertion of one of said 
indicia disclosure means [30] into one of said cav- 
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ities [18l[1flM20],[21] ( said Indicia disclosure 
means [30] is brought into operable engagement 
with said detection means [14],[15],[16],[17]. 

7. The apparatus [10] characterized in Claim 6 
in which said detection means [14],[15],[16L[17] is 
further characterized as a plurality of switches [45]- 
.[46],[48] disposed within said cavities [18],[19],- 
[20],[21], said switches [45],[46],[48I being in align- 
ment and responsive to said ridges and notches of 
said identifcation surfaces [47] so as to provide a 
digital data signal to said processor means repre- 
sentative of the indicia present on said exposed 
side [32],[33],[34] of said indicia disclosure means 
[30]! 

8. The appartus [10] characterized in Claim 1 
further characterized by prompting means for pro- 
viding the operator with a plurality of requests, to 
which operator responses are desired, and correct 
responses corresponding to said plurality of re- 
quests, said operator responses being provided by 
the insertion of one or more of said indicia disclo- 
sure means [30] into said one or more recess [1 8],- 
[19],[20] ( [21] means in response to said request. 

9. The apparatus [10] characterized in Claim 8 
in which said prompting means is further character- 
ized as having memory means for storing said 
piurality of requests and said corresponding correct 
responses, 

- speech synthesis means operably associated with 
said memory means and said processor means for 
providing said plurality of requests and said cor- 
responding correct, responses to said operator in 
synthesized human speech. 

10. The apparatus [10] characterized In Claim 
1 and further characterized in that said output 
means [120],[125] provides an Indication to the 
operator of the identity of the Indicia upon said 
exposed side [32],[33],[34] of said indicia disclo- 
sure means [30] when said Indicia disclosure 
means [30] Is inserted Into one of said recess 
means [18] ( [19] ( [20],[21]. 

11. The apparatus [10] characterized in Claim 
8 and further characterized In that said prompting 
means makes requests that require the operator to 
identify specific . indicia appearing upon particular 
indicia disclosure means [30] and Insert said par- 
ticular Indicia disclosure means [30] Into one of 
said recess means [18],[19],[20],[21] such that said 
requested indicia appears upon the exposed side 
of said [32],[33],[34] indicia disclosure means [30]. 

12. The apparatus [10] characterized In Claim 
8 and further characterized in that said prompting 
means makes requests of the operator to spell a 
given word thus requiring the operator to identify a 
specific combination of indicia appearing upon par- 
ticular indicia disclosure means [30] and insert said 



particular combination of indicia disclosure means 
[30] into said recess means [18] ( [19],[20],[21] so as 
to correctly spell said given word. 

13. The apparatus [10] characterized In Claim 
s 8 and further characterized in that said prompting 

means makes requests of the operator toward 
teaching counting by requesting the operator to 
insert a specific number of indicia disclosure 
means [30] into said recess means [18],[19] t [20] ( - 
70 [21]. 

14. The apparatus [10] characterized in Claim 
8 and further characterized in that said indicia 
disclosure means [30] are of different colors and in 
which said prompting means teaches the recogni- 

is tlon of colors by requesting the operator to Insert 
specific numbers of specific colored indicia disclo- 
sure means [30] into said recess means *[ 18], [19],- 
[20],[2H 

15. The apparatus [10] characterized in Claim 
20 8 and further characterized In that said electronic 

instructional apparatus [10] produces a predeter- 
mined series of audible musical sounds upon inser- 
tion of said indicia disclosure means [30] into said 
recess means [18U19M20M21] wherein said musi- 
23 cat sounds correspond to said indicia appearing 
upon the exposed side [32],[33],[34] of said indicia 
disclosure means [30]. 

16. The apparatus [10] characterized in Claim 
8 and further characterized in that said electronic 

30 Instructional apparatus [10] produces a predeter- 
mined series of audible animal sounds upon inser- 
tion of said indicia disclosure means [30] into said 
recess means [18],[19],[20],[21] wherein said ani- 
mal sounds correspond to said indicia appearing 

35 u'pon the exposed side [32],[33],[34] of said Indicia . 
disclosure means [30]. 
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